INTRODUCTION
When integrating solar photovoltaic based renewable energy, a number of problems will arise such as prediction of photovoltaic configuration and battery size, prediction of energy consumption, maximum power system and photovoltaic system performance analysis. Initial stage of solar photovoltaic systems must consider a number of parameters, namely: size, identification and simulation applications. This article will introduce solar radiation model based on weather forecasting system. It produces short-term photovoltaic output predictions from the meteorological department data. The output of solar radiation is a prediction model of photovoltaic power output and computation speed algorithm [1] .
Mohamed A has proposed the installation of photovoltaic systems requiring an estimation of solar radiation. The size of the photovoltaic module represents the characteristics of V and I in which the model predicted. Artificial Neural Network Method (ANN) has applied variable parameters controlled and uncontrolled input by way of learning. An advantage of using ANN is the ability to handle complex systems with many parameters [2] . Ramenah has proposed a solar cell based power system sensitivity to temperature. In real conditions, photovoltaic modules operate at temperatures influenced by random solar radiation. Photovoltaic systems are on variable weather basis. He reviewed the experimental influence of changes in temperature relations and solar radiation on the performance of photovoltaic systems. The experimental approach leads to the expression of the solar energy transfer process model to electrical energy [3] .
Akos Baldauf has developed renewable energy for residential using photovoltaic systems. In controlling the production of electrical power to the grid system using Demand Side Management (DSM) techniques. The DSM technique aims to reduce customer costs and power losses on the grid. A scheduling algorithm is implemented using consumer historical data [4] . The aim of this research is to evaluate the performance of a 100 Wp at different temperature. Furthermore, the modeling of photovoltaic system is using Matlab/Simulink and will simulate the radiation values against different temperatures. These two results are analysed by the effect of solar absorption on photovoltaic module.
Solar radiation
Solar energy in electromagnetic radiation emitted to the earth from sunlight. Solar energy consists of photons or particles of solar energy converted into electrical energy. The solar energy arriving at the surface of the earth called a global solar radiation measured by power density at the surface of the receiving area. The average value of earth's solar radiation is 1,353 W/m2 characterised in a solar constant. The intensity of solar radiation has been affected by the cycle time of the earth's rotation. Weather conditions include cloud quality and quantity. The intensity of solar radiation in Indonesia lasts 4 -5 hours per day [5, 6] .
The energy of solar radiation is located in the form of light and electromagnetic waves. The solar radiation spectrum itself consists of two, namely: short wavy rays. Any changes in the distance of the earth and the sun give rise to variations on the reception of solar energy. The intensity of solar radiation, i.e the size of angle of the sun's rays on the surface of the earth. The amount received is precisely proportional to the angle. Rays with oblique angles come less energizing on the earth's surface, because radiation is scattered on very wide surfaces through the atmospheric layers. The rays are angles that are perpendicular further than if the rays with angles come perpendicular. The amount received is precisely proportional to the angular magnitude of the incident angle. The rays atmosphere will partly be adsorbed by gas, dust and water vapor. It will be reflected back and emitted. The rest forwarded to the surface of the earth. Air, moisture and dust will absorb, diffuse, and reflect solar radiation. Clouds absorb most of the radiation at different wavelengths and the radiation situation more complex. In addition, solar radiation is a lot of reflection between cloud and soil for the presence of clouds. This situation will have a significant impact on changes in illumination at the base of the atmosphere. The prediction of solar power we need is information obtained from the meteorology department could not be obtained directly from the meteorology department [7, 8] .
For more details, meteorological data such as direct and disperse solar radiation, ambient temperature, humidity and speed may be indispensable for the completeness of the data [9] . The PV generator connected to the grid provides with supplying power to low the voltage distribution network will be the current and voltage unbalance. Non linear characteristic panels solar cell based on various environmental conditions such as temperature and solar radiation [10] . The performance of PV systems According to operate conditions as well as solar cells and the quality of array design. The output voltage, current and power of the PV arrangement vary as a solar function level of irradiation, temperature and load current. Hence, the effect of these three numbers must be observed in the design of PV arrays so that any changes in temperature and sun irradiation levels should not affect the output of the PV array to the load. The PV model is also designed in this paper with a circuit based model to be used with Simulink [11] .
RESEARCH METHOD
Photovoltaic technology is designed to capture solar energy resulting in higher photovoltaic output voltage than battery voltage. The photovoltaic output voltage adjusted by using Solar Charge Controller (SCC) function as a voltage regulator to the battery. The initial designing can be made to distribute electrical energy according to the required energy. In this research will be tested solar cell with capacity 100 Wp (Watt-peak). It will do a simulation of solar cell based on Matlab/Simulink. The capacity observed the effect of solar radiation, temperature, voltage and current photovoltaic. This paper includes the modeling of photovoltaic module as well as the photovoltaic array. The modeling is built on mathematical expression which was found from the equivalent circuit of a solar cell. The effect of parameter variation on output of a photovoltaic module is thought to be.
The aim of this research is evaluated and simulated using Matlab/Simulink. In this article, it also shows in the performance of current versus voltage generated from the absorption of solar cells. The evaluation was conducted from 08.00 to 17.00 WIB with variation of photovoltaic module slope angles, namely: 30°, 40°, and 50°. The testing procedures are presented as follows.
i. Measuring the absorption of solar radiation on photovoltaic. ii. Measuring temperature on photovoltaic module. iii. Measuring the voltage across the photovoltaic module. iv. Measuring the current on photovoltaic module. Furthermore, this research is further conduction the modeling design of photovoltaic system using Matlab/Simulink. This model of 100 Wp is shown in Figure 1 . Figure 1 also shows a simulation with solar radiation input value (Ir) and temperature FV (Tfv). This model is subsequently simulated comprehensively with solar radiation variations of 100 W/m2 to 1000 W/m 2 . Figure 1 . Photovoltaic modeling via Matlab/Simulink
RESULTS AND ANALYSIS
The test results of the solar radiation absorption system on the photovoltaic module expressed in graphical form illustrated in Figure 2 to Figure 4 . Figure 2 shows the graph of solar radiation absorption (Ir) when solar panel slope angle at 30. The solar radiation from 100 W/m 2 to 1000 W/m 2 was used in the simulation. The measured temperature of the photovoltaic module was between 28C to 50C. Figure 5 describe the solar radiation absorption (Ir) by using Matlab/Simulink model. The solar radiation between 100 W/m 2 to 1000 W/m 2 were used as an input. Furthermore, the temperature value from 30°C to 47°C were also considered as input data. This simulation was run until 26 iterations. The results of the graph test of Figure 2 until Figure 4 , the analysis of the test graph is close to the ideal graph. Although, the test result graph is not exactly the same, but it has approached the trend of the ideal graph. This is due to significant weather changes during the test. The graph simulation result of Figure 5 , this graph analysis approached to the trend ideal graph. The value of solar radiation input in the model can be adjusted according to the desired. Then, to predict the amount of solar production, it is necessary to predict the solar radiation as described in Figure 5 . This Figure 6 shows a graph of the results of the test results and simulation results of solar radiation absorption (I r ) and power (P) produced by photovoltaic. The power output of the simulation is better than the test result. This is because the weather at the time of testing is not stable, due to the weather that suddenly overcast and consequently the absorbed current becomes unstable. Figure 7 shows the graph of error calculation result between test result and simulation result for a photovoltaic system and illustrates the process of solar radiation with the generated power. In this chart, the percentage error value of the photovoltaic current (I fv ) is 2% sharp, and it shows the error percentage value of photovoltaic voltage (V fv ) is not more than 1.5%. Furthermore, we observe the percentage value of solar radiation (I r ) has given a fairly good error value of 1.2%. And finally, we have observed the error percentage value for photovoltaic temperature (T) has given the best value with no more than 0.5%. Table 3 shows the calculation of error values of test results and simulation results for photovoltaic systems. This table 2, for temperature (T) the error value is not more than 0.163%. Solar radiation (Ir) found the highest error value 0.624%. Voltage (Vfv) generated the highest error value 0.404%. Finally, the current (Ifv) is found to be an error value not exceeding 0.884%.
The results of this study are capable of predicting the voltage and current of photovoltaic output to produce system photovoltaic characteristics to be installed at selected locations. These results can estimate daily electricity production by determining the performance of a 100 Wp photovoltaic systems. Direct measurements are observed with significantly different weather every day. Furthermore, the results of these direct measurements are validated with simulated models for predicting and estimating solar radiation in There are several differences from the results of solar radiation absorption testing conducted by Nurhalim et.al at the temperature interval starting at 24°C and 36°C. The Solar module testing was performed at 08.00 AM -05.00 PM at temperatures starting from 28°C to 50°C. The extreme weather that occurs causes the process of absorption of solar radiation. The observed differences at significant temperatures, this has the effect of fluctuations occurring on the absorption of radiation to the solar module. This study provides an improvement from previous research that observed the process of solar radiation absorption for the slope of panel angles varied. Finally, this study contributes to the testing of solar cells for the slope of different panel angles. All data will be saved as a data base that can be used as a reference for solar cell design in the future.
CONCLUSION
The results of this study have presented the results of direct testing and simulation of 100 Wp photovoltaic system modeling. The test results for photovoltaic module elevation have been performed at different angles. Corner angle elevation has been tested; 30, 40, and 50. The test results of these three elevation angles are not much different. The results of the test and simulation have given the characteristics of the solar radiation absorption system, the voltage characteristics of the photovoltaic system to 100 Wp. Photovoltaic system modeling design that has been designed using software, so it can be a reference for designing the prototype with the capacity we want. Direct testing has been done by observing in different weather. It has been validated with simulation results for the prediction and estimation of solar radiation. The characteristics of the photovoltaic generator system have been confirmed that the slope of angle 50 provides superior absorption of near ideal solar radiation.
